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SOIL SURVEY OF PIERCE COUNTY, WIS. 


By W. J. GEIB, in Charge, M. J. EDWARDS, and E. H. TEMPLIN, U. S. Depart- 
ment of Agriculture, and H. R. LATHROP, Wisconsin Geological and Natural His- 
tory Survey 


COUNTY SURVEYED 


Pierce County is in the west-central part of Wisconsin and is 
separated from Minnesota by Mississippi River and St. Croix River. 
The county is bounded on the south by Mississippi River, and that 
river and St. Croix River form most of the western boundary. The 
county has an extreme length, east and west, of about 33 miles and 
a width north and south of about 22 miles. 
Its area is about 586 square miles, or approx- 
imately 375,040 acres. 

Viewing this region from an elevated 
position, the impression received is that the 
surface is a gently rolling plain. Closer 
inspection shows that it has been dissected 
and that deep, steep-sided valleys, between 
which are high, smooth-topped, gently 
rolling ridges, have been formed. The 
details of the relief of the northeastern part 
of the county have been modified by glacial 
deposition. Westward, the evidences of 
glaciation become less evident, stream dis- 
section is more prominent, the valleys 
become deeper and broader, and the inter- 
stream ridges become narrower. Along h 
Mississippi and St. Croix Rivers and their FIGURE Ao eee Coty Wee 
numerous tributary streams, the valleys are 
bounded by steep bluffs ranging from 200 to 500 feet above the water 
level of the streams. 

Martin’s Physical Geography of Wisconsin indicates that the 
general elevation of the upland part of Pierce County is about 1,100 
feet above sea level, but the elevation of the highest point is somewhat 
greater. It is probable that maximum differences in elevation 
between the highest and lowest points in the county approximate 
500 feet. The following table shows the elevation in various parts 
of the county, and the authority for these elevations. 


Elevations at different places in Pierce County 


Place Eleva- Authority | Place Eleva- Authority 

ee ee cn Se See 
Feet Feet 
Elisworth.......- 1,069] C.& N. W. Ry. Hager City..-.. 719 | Mississippi River Com- 
Beldenville._-_.. 976 Do. mission 
River Falls...... 887 Do. Bay City wenenee 689 Do. 
Maiden Rock....|_ 682 | Mississippi River Come || Spring Valley__| 941] C.& N. W. Ry. 
mission Elmwood....-.- 780 Do. 

Prescott-..--.--. 702 | C., B. & Q. Ry. 
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Pierce County lies entirely within the drainage basin of Mississippi 
River, and most of the drainage water finds its way directly into this 
stream. Lake Pepin, an enlargement of Mississippi River, bounds 
the county for a number of miles on the south. In the northern end 
of the lake Mississippi River has built a delta which is still grow- 
ing. The lower course of St. Croix River, on the boundary of the 
county, forms a long, narrow body of water (Lake St. Croix), where 
the channel is obstructed by Mississippi River deposits. St. Croix 
River is navigable by steamboats from Prescott to Stillwater, St. 
Croix County. The numerous tributaries of Mississippi and St. 
Croix Rivers reach into all parts of the county and drain it thoroughly. 

The western part of Wisconsin and what is now Pierce County was 
visited by French priests, traders, and explorers as early as 1680. 
No permanent settlements were established at that time. In 1830 a 
new era was opened for the Mississippi Valley by the Louisiana 
Purchase. In 1849 Philander Prescott entered several tracts of land 
at what is now Prescott. About this time the township of Elizabeth 
was formed as a part of St. Croix County. This included all of what 
is now Pierce County. Pierce County was set off from St. Croix 
County in 1853. Because it was adjacent to Mississippi River and 
because most of the prairie land and thinly forested areas lay in that 
section the western part of the county was settled first. Hunting, 
trapping, and later lumbering attracted the settlers. The early reports 
concerning the agriculture of this region were very glowing. It is 
reported that wheat averaged 50 bushels to the acre, and that yields 
of other crops were proportionately high. From 1850 to the time of 
the Civil War settlement was rapid. The first school was started in 
1851. A-settlement was made in Rush River Valley as early as 1840, 
and in 1844 and 1845 a colony came from Ohio and settled in Oak 
Grove Township. 

Logging operations were very important, especially in country trib- 
utary to streams down which timber could be floated. In 1855 a 

ogging company cut more than 1,000,000 feet of pine logs in the 
township of Martell. Pine timber was cut first, and much hardwood 
was cut and burned in the process of clearing the land. 

After the Civil War and the coming of the railroads settlement 
was again rapid, and agricultural lands came rapidly under cultiva- 
tion. Iron was discovered in the northeastern part of the county, 
and a large furnace and foundry were erected at Spring Valley. This 
industry reached a high stage of development, but finally declined 
on account of economic conditions, and for 15 or more years there 
has been no activity whatever along this line. 

Ellsworth is the county seat of Pierce County, but River Falls, part 
of which is in St. Croix County, is the largest town. In 1860 the 
county had a population of 4,672, according to the United States 
census, and in 1865, according to the State census, the population 
was 6,324. In 1920 the total population for the county was 21,663, 
all of which is classed as rural. Of the entire population 86.3 per 
cent are native-born whites. Residents of foreign birth came chiefly 
from Norway, Sweden, and Germany. At the present time all parts 
of the county are well settled and highly developed. 
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Two railway systems traverse the county. A branch of the Chi- 
cago & North Western Railway crosses the northeastern part of the 
county, running through Spring Valley and Elmwood, and joins the 
main line at Woodville. Another branch leaves the main line at 
Hudson and terminates at Ellsworth, the county seat. The main 
line of the Chicago, Burlington & Quincy Railroad crosses the county 
and follows closely along Mississippi River. Ellsworth is 273 miles 
from Madison, 357 miles from Milwaukee, and 43.9 miles from 
St. Paul, Minn. 

The main dirt roads throughout the county are mostly graded and 
are usually in good condition. Silty soils predominate and make 
fairly good road material. Many miles of State and county trunk 
highways within the county are graded and surfaced with gravel or 
crushed rock. The number of miles of such roads is gradually 
increasing. 

Mississippi River and Lake St. Croix form an excellent avenue for 
water transportation. Pleasure boats frequently run excursions up 
and down the river and on the lake for short distances, but regular 
freight and passenger traffic is almost at a standstill. 

The towns within the county afford markets and shipping points 
for the farm products. Some of the whole-milk and manufactured 
dairy products go to Minneapolis and St. Paul, and some are shipped 
to Chicago and other markets. Most of the livestock is marketed at 
St. Paul. The dairy industry affords a home market for considerable 
quantities of hay, most of which is home grown. Fish from Lake 
Pepin and Lake St. Croix are shipped as far east as New York. 
Considerable farm produce is marketed through county cooperative 
organizations. 

CLIMATE 


The climate of Pierce County is characterized by warmer sum- 
mers and much cooler and drier winters than the Lake Michigan 
shore. 

The records of the United States Weather Bureau station at River 
Falls are representative of climatic conditions in the northern part 
of the county, and those of the station at Red Wing, Goodhue County, 
Minn., are fairly representative of the southern part. 

The rainfall is well distributed throughout the year and is sufficient 
for the growing of all crops suited to this county. In some years 
some crops suffer from lack of moisture during the latter part of the 
summer. Such droughts are seldom severe or of long duration, and 
total crop failure from drought is very rare. 

The frost-free season at Red Wing, Goodhue County, averages 155 
days and at River Falls 121 days. The latest recorded killing frost 
at Red Wing and River Falls, respectively, was on May 22 and 
May 25, and the earliest was on September 26 and September 13. 
The frost-free season is long enough to mature most crops grown in 
the county. 

The following tables give the more important climatic data as 
recorded at the Weather Bureau stations at Red Wing, Goodhue 
County, and at River Falls: 


1474 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1923 


Normal monthly, seasonal, and annual temperature and precipitation at Red Wing, 


Goodhue County, Minn. 
[Elevation, 680 feet] 
Temperature Precipitation 
Total Total 
Month 
Absolute amount | amount Snow. 
Absolute forthe | for the + 
Mean | maxt |minimum| Mean | ‘driest | wettest | 9ychik® 
year ear D' 
(1910) doi) 
oF, oF, °F. Inches | Inches | Inches Inches 
December... oe anne esos es === 17.6 54 —25 1,14 0.57 8.2 


September--_.......---.---------| . 95 28 

October -.. . & 7 

Novembe?...~..-acssens-s------ . 78 —21 

Fall _......-------.-------' 95 —21 
_— 


3. 64 1,04 4,14 Trace 
2,70 72 9, 60 . 
1,41 . 1.34 3.8 


7.78 3.46 15,08 4.3 
ee Se 
29, 70 18, 28 41,40 43.5 


Normal monthly, seasonal, and annual temperature and precipitation at River Falls 


[Elevation, 906 feet] 
Tempera Precipitation 
Month Total Total 

amount amount 

Mean Mean for the for the 
driest year |wettest year 

(1925) (1929), 

oF, Inches Inches Inches 
December? .....-W--.--- -- = eww ce enn nnn n-ne ne-- eee 17.0 0. 86 0. 0.16 
12.0 -88 51 .80 
15.2 1.03 56 3. 07 
14.7 2.77 1.94 4,03 
27.6 1.80 57 2, 08 
43.2 2. 03 1.32 2,91 
51.0 4.03 2.37 6, 08 
40.6 7. 88 4, 26 11. 05 
_—<——————3 
66.3 6. 20 9.17 5. 52 
69.7 3.73 4,09 2.11 
68.3 3.13 06 2.20 
68.1 13. 06 13. 32 9. 88 
60.3 3, 74 4,71 2. 80 
47,4 1.68 1.15 1,22 
31.2 171 65 4,14 
46.3 7.13 6. 51 8.16 
42.4 30, 82 26, 03 33. 07 
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AGRICULTURE 


Pierce County is a region of diversified farming. During the past 
20 or 30 years a gradual change has taken place from a system in 
which grain farming predominated to one in which dairying and 
general mixed farming occupy prominent places. Grain raising has 
persisted in this part of the State longer than in most other parts and 
is still an important branch of farming. Practically all the general 
farm crops common to Wisconsin are grown in Pierce County, and 
agriculture is highly developed. 

The most important crops in the county, considered as to acreage, 
are hay and forage, including all tame and cultivated grasses, wild 
grasses, grain cut green for hay, and other forage and silage crops. All 
these crops, taken together, were grown on 54,699 acres in 1919 and 
yielded 145,498 tons; the same crops in 1924 were grown on 68,812 
acres and yielded 170,128 tons. In 1919 tame and cultivated grasses 
were grown on 42,736 acres and in 1924 on 47,023 acres. The oats 
crop, second in importance, was grown on 40,315 acres, and yielded 
1,364,334 bushels in 1919, and in 1924 was grown on 47,791 acres and 
yielded 1,671,879 bushels. In this year 400 acres were cut green for 
hay. Wheat ranked third in importance in 1919, when an acreage of 
22,840 acres yielded 322,694 bushels. In 1924, 6,096 acres yielded 
139,010 bushels. Corn was grown on 20,106 acres in 1919 and 
yielded 898,522 bushels; and in 1924, of 36,647 acres grown 12,389 
acres yielded 319,914 bushels of grain, 11,665 acres yielded 82,315 tons 
of silage, 8,539 acres were cut for fodder, and 4,054 acres were hogged 
off. Barley was grown on 17,406 acres in 1919 and on 19,565 acres in 
1924, and rye on 10,818 acres in 1919 and on 7,642 acres in 1924. 
Other crops of less importance were buckwheat, flax, beans, peas, 
sugar beets, cabbage, potatoes, tobacco, strawberries, bush fruits, 
apples, pears, plums, and grapes. In the following table the acreage 
and. yield of the principal crops are given for the years 1919 and 
1924, as recorded by the Federal census: 


Acreage and production of the principal crops in 1919 and 1924 


Crop 1919 1924 
Acres Bushels 

Oats ~~~ ~~ non nen nee one ne cone nee eee ne een arene eee, 47, 791 1, 601, 879 
Wheat... , 0968 189, 010 
Corn. -. 12, 389 319, 914 
Barley... 19, 565 580, 539 
Rye__._.-.- , 642 160, 165 
Buckwheat -. 168 2, 
Flaxseed 866 11, 301 
Potatoes 


068 
204 
17 
gYrasses._...- -----.. 614 906 
Small grains cut for hay___.. 346 518 
Annual legumes cut for hay. 66 2) BB fee. wea 
Silage crops.....--.------------- 4, 853 45, 205 11, 665 82, 315 
Sugar bects -____... ---- ne ee nnn ne ee enn ene nee nae 160 1, 312 
Pounds Pounds 
TOD&CCO ~~~ ~~~ .- nn n= ee ener n nee n nn --- ween nen n onc one 97 116, 151 175 188, 998 
Trees Bushels Trees Bushels 
APPleS_.- 20. 22+ oe enn een nn penne ene beeen ee nn nn eens 23, 621 27, 458 23, 244 16, 579 
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The following table shows the average acreage to the farm of the 
different crops in the various townships of the county. This table 
was compiled from observations in the field from the 1922 reports of 
the assessors of the different townships. These reports are on file at 
the office of the State department of agriculture and give the number 
of acres in each crop and the number of farms in each township. 
From these it was possible to get a close approximation to the average 
acreage of each crop on each farm. 


Average acreage per farm of different crops in each of the townships in Pierce County 


[Farms in villages not included] 


Clover | Plow- | pasture 
Township Corn | Oats |Barley| Rye |Wheat| 20d | and ian not 
tim- jused for| jiowed 
othy |pasture 

Acres | Acres | Acres | Acres | Acres| Acres | Acres | Acres 
AA.5 24.2 18.7 16.9 6.6 17.6 8.2 23.3 
10.7 10.5 3.9 10.5 9.7 10.3 2.5 56.7 
10.0 14.9 2.9 6.9 72 14.0 4.9 31.7 
10.5 16. 4 4.1 2.6 3 14.6 11.9 54,4 
7.0 12.1 3.0 9 -07 17.3 +7 43.7 
11.5 15.8 6.4 7.3 2.4 18. 2 6.8 |--.----- 
9.0 10. 8 2.1 12.7] 11.3 112 3.2 35.7 
9.0 11.4 8.6 8.6 5.9 16.4 4.6 47.1 
12.2 17.1 5.6 2.9 1.6 19.1 5.9 60. 5 
15.6 27.5 17.9 16.7 | 11.2 19.1 10.1 57.1 
13.6 23. 4 7.4 8.3 3 16.4 3.9 40.7 
11.2 15.8 6.6 1.2 .46 141 2.0 43,5 
141 14.0 6.8 1.7 «25 2.7 9.7 64.4 
9.2 12.0 3.4 +2 - 50 16.1 ol 59.1 
9.7 13.3 5.4 8.9 2.4 8.8 0 41, 2 
10.2 13.9 6.1 6.9 6 10.8 Q 35.3 
11.0 14.1 11.3 2.8 6 12.1 6 30.2 


In Pierce County there is, in general, a gradual reduction in grain 
growing and an increase in dairying. ‘There are several reasons why 
this region as a whole is better suited to deiry farming than to grain 
raising. 

When grain growing is followed exclusively it is impossible to fully 
utilize the steep, stony slopes, but when dairying is followed these 
slopes are made use of as they supply good grazing. Thus the 
smooth land and more gentle slopes can be used for growing winter 
feed for the livestock, and pasture, which is‘a very important item to 
the dairymen, is provided by land which in a grain-growing program 
would not be utilized. Another factor favoring dairying in this region 
is that the steep slopes can be kept more permanently in grass, thus 
preventing soil erosion. 

It is generally considered that corn does. best on the dark-colored 
soils, and the largest acreages are grown in the townships where these 
soils predominate. The dark-colored soils are also well adapted. to 
sugar beets, although the sugar content is not quite so high as that 
of beets grown on light-colored heavy upland soils. Many of the 
light-colored loams and silt loams, if some lime is applied, are well 
suited to alfalfa. Peas do best on light-colored soils such as Lindley, 
Clinton, and Bertrand silt loams. Tobacco is grown mostly on the silt 
loam soils but seems to do best where there is some fine sand mixed 
with the soil. In places cabbage is grown extensively on soils like 
Waukesha silt loam. The lighter-textured soils are considered best 
for trucking, and rye does better than other grains on the sandy soils 
of the county. Potatoes do best on sandy loams. 
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Hay is grown in all parts of the county and on a great variety of 
soils. The lowest yields are obtained on the light sandy soils and 
the best yields on the heavy soils. Timothy and clover mixed and 
alone make up the greater part of the hay crop. Because of the 
acidity of the soil, winter killing, and other causes, there has been 
some difficulty in establishing and keeping good stands of clover in 
places. The dark-colored soils, such as Carrington silt loam, Wau- 
kesha loam, and Waukesha silt loam, are generally acid, even where 
the limestone rock comes close to the surface. In spite of acidity 
and other unfavorable conditions, some very fine crops of clover, as 
well as many spotted fields, were observed during the progress of the 
soil survey. Where the stand of clover was poor the acidity was 
commonly high. 

Alfalfa is a crop which is now receiving much attention in Pierce 
County. In 1919 the census reported 294 acres, but in 1924 the 
acreage had increased to 3,083. 

The oats crop is well distributed over the county and is found on 
all soils. On the light soils the acreage is small, and yields are low. 
Oats do best on the heavier loam and silt loam soils of the county. 
The largest acreage of oats to the farm was found in Oak Grove 
Township. 

In 1919, Pierce County ranked second in the State in the acreage of 
wheat. This crop is grown in all parts of the county and on most 
farms, though the average acreage to the farm is much lower than 
that of oats. The highest acreage to the farm is in Isabelle Town- 
ship, where the average in 1922 was 11.3 acres. In Ellsworth Town- 
ship there was an average of only 0.2 acre to the farm. This means 
that in Ellsworth Township many farmers raise no wheat at all. In 
this part of the county the dairy industry is highly developed. In 
such a district the acreage in wheat is commonly smaller than where 
dairying is less important. 

Although corn is grown on @ wide range of soils in all parts of the 
county, the acreage is largest on the dark-colored soils in the western 
part. In Clifton Township there was in 1922 an average of 24.5 acres 
to the farm in corn, and in Gilman Township the record shows only 
7 acres to the farm. These are the two extremes. Clifton Town- 
ship has a large area of dark-colored soil (Carrington silt loam), 
whereas Gilman Township has no dark-colored soil at all, the domi- 
nant soil types. being Clinton silt loam and Lindley silt loam. 

The two extremes in the acreage of barley are found in Clifton 
and Isabelle Townships. In Clifton Township the average was 18.7 
acres to the farm and in Isabelle Township was only 2.1 acres to the 
farm in 1922. These differences in acreage must not be charged 
wholly to soil differences, as the type of farming, the personal likes 
and dislikes of the farmers, markets, labor conditions, and other fac- 
tors frequently influence the acreage of crops. 

Although rye does better on the light sandy soils than do any of 
the other small grains, it is grown in Pierce County on loam and silt 
loam soils in a number of places. The largest acreage to the farm is 
in Oak Grove Township, where the average was 16.7 acres to the 
farm. The smallest average, 0.2 acre to the farm, was in Spring 
Lake Township. On many farms ia this and other townships no 
rye is grown. 
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Timothy and clover, alone or mixed, are grown most extensively 
in Martell and Oak Grove Townships, where the average acreage to 
the farm was 19.1 in 1922. The lowest average, in Salem Township, 
was only 2.7 acres to the farm. 

The question of the utilization of steep land is important and is 
best solved where dairying is carried on. Some of the large areas of 
steep and rocky land m Pierce County are suited only for pasture. 
The townships having the most pasture land available would be 
expected to have the most livestock, and in a general way, this is true. 
In acreage of pasture land not plowed, Spring Lake Township leads, 
with an average of 59.1 acres to the farm. Diamond Bluff, El Paso, 
Martell, Oak Grove, and Salem Townships all have an average of 
more than 50 acres to the farm of unplowed pasture land. Clifton 
Township has the lowest average, with 23.3 acres to the farm. 

The total acreage of a number of other crops is small, but locally 
these crops are of considerable importance. In 1922 sugar beets were 
grown most extensively in Clifton, Oak Grove, and Trimbelle Town- 
ships; cabbage was grown chiefly in Clifton, River Falls, Martell, 
Trimbelle, and Ellsworth Townships; flax had the ereatest acreage in 
Maiden Rock, Gilman, Diamond Bluff, and Martell Townships; 
alfalfa. was grown most extensively in Ellsworth, Salem, Diamond 
Bluff, Trenton, Hartland, and Trimbelle Townships; and tobacco was 
grown most extensively in Hartland, Salem, and Cliitton Townships. 

The raising of beef cattle is an important industry. In 1919 there 
were more than 16,000 beef cattle in this county, those of Short- 
horn breed predominating. Animals of Red Polled, Hereford, and 
Aberdeen-Angus breeds are present in smaller numbers. 

Dairy farming is gradually attaining a more important place on 
many of the farms in Pierce County. In 1919 there were 40,552 dairy 
cattle which produced 9,966,098 gallons of milk. The dairy herds 
are gradually being built up by the use of purebred sires, and the 
“boarders” are gradually being weeded out. Dairy cattle of the 
Holstein breed predominate, but some Guernsey and Jersey are kept. 
There are a number of purebred herds, but most of the cattle are 
grade stock. The 1925 farm census reports 49,944 head of cattle of 
all kinds in the county. These had a total value of $2,133,263. 

A considerable proportion of the dairy output isin the form of 
butter and cheese. According to the assessors’ report, 9 butter fac- 
tories in the county in 1922 made 3,098,824 pounds of butter which 
had a value of $1,187,037.67. The same year, 8 cheese factories in the 
county produced 299,712 pounds of cheese, with a value of $49,763.98. 
In 1922, 21 receiving stations in the county collected more than 
9,000,000 pounds of milk, with a value of $168,115.92, and 967,776 
pounds of cream, with a value of $110,469.58. 

Té is generally considered that hog raising develops along with 
dairying, and in many places this is true. Pierce County, however, 
has fewer dairy cattle and more swine than have Waukesha and 
Waupaca Counties. According to the census there were 31,052 head 
of swine in Pierce County on January 1, 1920, and 33,180 head in 
1925. 

Sheep raising in Pierce County is an important branch of the live- 
stock industry, but with the increase of dairying it is probable that 
the number of sheep may be reduced and the pasture used for more 
dairy cows. On account of the large acreage of steep land, however, 
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the raising of sheep to make full use of this class of land could well 
be continued and even increased. The census reports 15,871 head 
of sheep in the county in 1920 and 11,962 head in 1925. 

The trucking industry has not developed to any marked extent in 
this county, chiefly because no large cities are near. Some special 
crops, including cabbage, sugar beets, tobacco, and a few onions, are 
grown. The fruit-raising industry has not been developed on a com- 
mercial scale, although some apple trees are found in small home 
orchards. 

With very few exceptions agriculture is highly developed in all parts 
of the county. The farm buildings and equipmené are, for the most 
part, modern and adequate for the demands of a highly developed 
farming community. The barns are large, well built, usually on a 
stone or cement foundation, furnish plenty of room for the dairy herd, 
and on many farms have the most modern stable equipment. The 
houses are comfortable. Most of them are equipped with telephones, 
and many farmers have furnace heat, running water, and electric light. 
In 1922 there were in the county 924 silos. The number is increasing 
each year. The same year there were in the county 264 farm trac- 
tors. Although the steepness of the land on many farms makes the 
use of a tractor difficult, the number in the county is on the increase. 

In the sandy parts of the county, which are rather small in area, 
the farm buildings are not so good nor so well kept as in areas where 
the heavy soils prevail. Crop yields are lower, and livestock, tools, 
and all equipment show a less prosperous condition than on the heavy 
soils. 

In 1920, of the 3,105 farms in Pierce County 1,093 were between 
50 and 99 acres in size, 1,028 were between 100 and 174 acres, and 
only 7 included more than 1,000 acres. A few farms contained less 
than 50 acres and a few more than 175 acres but less than 1,000 
acres. In 1920, 95.9 per cent of all the land in the county was in 
farms. Of this 60.5 per cent was improved. The average size of 
farms was 111.3 acres, and they averaged 67.3 acres of improved land. 
Of the farms in the county, 82.4 per cent, or 2,557, were operated by 
the owner, 518 were operated by tenants, and 30 were operated by 
managers. Of the rented farms, 318 were rented on shares and 150 
for cash. The other renters had various agreements. Labor on the 
farms is generally American born and obtained from the immediate 
locality, During and after the World War, farm labor was scarce 
and very difficult to obtain and monthly wages varying from $60 to 
more than $75 were paid. Since that time there has been a decline 
in wages, but good farm labor is usually difficult to obtain. On farms 
where high-grade or purebred livestock is kept, a high grade of labor 
is required and good wages are paid. On many of the farms no hired 
labor is needed, as the members of the family do all of the work with- 
out outside assistance. On some farms the lack of adequate labor deter- 
mines the type of farming which can be followed to best advantage. 

Farm land in this county, as elsewhere, varies greatly in price, 
depending on the character of the soil, improvements, location with 
respect to public roads and schools, and other factors. ‘The best farms 
on the good silt loam soils range in value from $150 to $200 an acre. 
On some of the lighter soils and where there is considerable rough 
land, some farms can be bought at prices varying from $25 to $50 an 
acre. The 1920 census reports the average value of all farm land 
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in the county, without buildings, as $75.47 an acre. The average 
value of land and buildings to the farm was then given as $11,339, 
or about $100 an acre for land and buildings. 


SOILS 


The well-drained soils of the uplands of Pierce County are pre- 
dominantly light colored, the surface color in plowed fields being 
grayish brown or light grayish brown depending on the moisture con- 
tent. This light color of the surface soil reflects the presence of a 
comparatively low percentage of organic matter. In uncultivated 
forested areas, the surface covering of leaf litter and leaf mold is 
rather thin, there is but little grass except in the more open wood 
lots and little humus is mixed with the upper mineral soil layers. 
When such land is cleared and plowed and cultivated for a number 
of years, the supply of organic matter is not sufficient to impart a 
very dark color to the surface soil. 

In the northwestern corner of the county there are extensive well- 
drained uplands in which the soils are very dark colored, containing 
a large percentage of organic matter to a depth of 10 or 12 inches. 
These dark-colored lands were originally grasslands with very little 
or no tree growth. ‘To this fact is attributed the high percentage of 
organic matter present and its incorporation with the mineral soil to 
a considerable depth. The surface soil of plowed fields is very dark 
brown or black, depending on the moisture content. A few small 
areas of similar dark-colored soil are located on the terrace or bench 
lands of Mississippi River. 

The surface soil of more than 90 per cent of Pierce County is silt 
loam. ‘To adepth ranging from 10 to 15 inches the upper soil layers 
consist of fine, friable, silt loam containing 50 or 60 per cent of silt. 
The subsoils are somewhat heavier than the surface layers but are 
neither extremely heavy nor compact. The substratum material or 
parent material is extremely variable. It consists of residual mate- 
rial from limestone, shale, and sandstone, and of glacial drift, loess, 
and alluvial material in the form of terraces and stream bottoms com- 
posed of recently deposited alluvium. 

Glacial drift is unconsolidated material formed from many kinds 
of rock, accumulated and transported by the ice sheet. In this 
region, sandstone and limestone form the bedrock, but to the north 
there are large areas of crystalline rocks which also have contributed 
to the composition of the glacial drift. 

Loess consists of particles of fine silt. It has a uniformly fine 
texture and smooth feel. The layer of this material in Pierce County 
ranges from a few inches to 20 or more feet in thickness. It is deepest 
along Mississippi River and thins out as the distance from the river 
increases. In Gilman Township, evidences of glaciation in the form 
of gravel ridges, stones, and bowlders are plentiful. In the southern 
part of the county, glacial gravel is seen in places in road cuts which 
are deeper than the loessial blanket. 

Extensive terraces occurring at various elevations along Mississippi 
River are built up largely of stratified sand and gravel. Some of 
these deposits were probably laid down during glacial times when 
melting ice contributed to the volume of water. Large areas of land 
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within the present flood plain consist of material of recent deposition. 
In the valleys of some of the smaller streams some terrace and first- 
bottom land occur, but these areas are small and of little importance. 

In the soil survey of Pierce County the soils have been classified 
in 18 soil series including 19 soil types and 3 phases, in addition to 
the miscellaneous classifications of land—alluvial soils, undifferenti- 
ated, river wash, and rough stony land. 

The Clinton series includes the predominant light-colored upland 
soils derived largely from loess. Clinton silt loam, with a steep phase, 
is mapped. 

The Lindley series includes light-colored soils, originally forested, 
derived from old glacial material over which the loessial blanket is 
very thin or entirely lacking. Lindley silt loam, with a steep phase, 
and Lindley fine sandy loam were mapped. 

The Carrington series includes dark-colored, well-drained upland 
prairie soils in which the material was largely of glacial origin. 
Carrington silt loam and Carrington fine sandy loam were mapped. 

Thurston gravelly loam has a dark-brown gravelly surface soil, a 
reddish-brown heavier subsoil, and a noncalcareous gravel sub- 
stratum. Itis the only member of the Thurston series mapped. 

The Dubuque series includes soils which have been developed by 
the weathering, in place, of the underlying limestone, influenced, pos- 
sibly, by shale. These soils are of very small total extent. Only 
Dubuque silt loam was recognized in this county. 

The Boone series includes light-colored uplend soils, originally 
forested, the material of which has been derived largely from sand- 
stone and shale associated with the sandstone. Boone silt loam, 
Boone fine sandy loam, and Boone fine sand were mapped. 

The Conover series includes light-colored upland soils which com- 
monly occur on gentle slopes where the drainage is imperfect. The 
subsoil is heavy in texture and is mottled. Conover silt loam was 
mapped. 

The Clyde series includes dark-colored soils occupying poorly 
drained depressions in the glacial upland country. In some places 
alluvial material has been mapped with the Clyde soils. Clyde silt 
loam was mapped in Pierce County. 

The Bertrand soils have light-colored surface soils, yellowish-brown 
heavier-textured subsoils, and substrata consisting typically of fine- 
textured, water-laid deposits. These soils occur on river terraces. 
Bertrand silt loam and Bertrand loam are mapped. 

The Waukesha series includes dark-colored soils, formed of water- 
laid material. They occur on stream terraces. This land was orig- 
inally largely prairie land, and most of the soils are acid. Waukesha 
silt loam and Waukesha loam were mapped. 

The La Crosse series includes rather dark-colored soils which occur 
on stream terraces or outwash plains. They were derived from 
water-laid glacial drift. La Crosse fine sandy loam, dark-colored 
phase was mapped in Pierce County. 

The Sparta series is represented in this county by Sparta sand. 
The surface soil is dark-gray sand from 12 to 18 inches thick. The 
subsoil and substratum consist of loose, gray sand. 

The Genesee series includes light-colored first-bottom lands within 
the present flood plains of streams. The material is largely recently 
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deposited alluvium. It is added to by each overflow. Genesee silt 
loam and Genesee sandy loam were mapped. 

Along Mississippi River are areas of recent-alluvial soils, mostly 
poorly drained, of variable composition, and subject to frequent 
flooding. These were mapped as alluvial soils, undifferentiated. 

River wash consists of alluvium which has been so recently depos- 
ited that there is little vegetation on it. Though there is a con- 
siderable range in its texture, most of the material is very sandy 
or gravelly. 

Rough stony land includes steep, rough, and stony or rocky land 
which can not be cultivated. It forms the steep walls of valleys and 
is very extensive in this county. 

In the following pages of this report the soils of the county are 
described in detail and their agricultural characteristics are dis- 
cussed; the accompanying map shows their distribution in the county; 
and the following table gives their acreage and proportionate extent: 


Acreage and proportionate extent of the soils mapped in Pierce County, Wis. 


Type of soil Acres zor Type of soil Acres cer 
Clinton silt loam .__. 41.4 7, 296 1.9 
Steep phas - . --| 1,600 4 
Lindley silt loam 22.6 -- 640 2 
. Wi ha loa: 1, 408 4 
3.5 4, 096 1.1 

2.2 

.1 || Sparta sand 4, 864 1.3 
-5 || Genesee silt loam-.__.---.. 19, 136 5.1 
1.3 || Genesee sandy loam 4, 252 1.2 
aM ....-- .6 |} Alluvial soils (undifferentiated)_._| 4, 288 11 
1.1 || River wash_..--..-..--..---------- 320 ol 
wee w ee ees coe. .8 || Rough stony land .._...------...--| 45,312 | 12.1 
Conover silt loam _ 4 — 
Clyde silt loam--_.....-22. ~2-2e 8 6 Total....--------------------- 375, 040 |...---- 


CLINTON SILT LOAM 


In cultivated fields, the surface soil of Clinton silt loam consists of 
grayish-brown, smooth, friable silt loam, 8 inches thick. Between 
depths of 8 and 16 inches the material is light yellowish-brown silt 
loam. Between depths of 16 and 30 inches is light yellowish-brown 
silt loam which is heavier and more compact than either the layer 
above or the layers beneath. Below a depth of 30 inches the material 
is unweathered loess, light yellow in color and composed almost 
entirely of silt and very fine sand. This silty material continues to 
a depth ranging from 8 feet to more than 20 feet and rests on the 
underlying rock, on residual material from the underlying rock, or on 
a thin layer of old glacial drift. 

This soil is uniform in color, texture, and structure but has a few 
minor variations. In depressed areas more organic matter than typ- 
ical is present. This imparts a dark-brown color to the surface soil. 
Over some nearly level areas or on gentle slopes the drainage is 
somewhat deficient, and the subsoil is mottled. In places the subsoil 
seems to contain more clay than typical. This condition is more 

revalent in the northern areas of the soil where it is associated with 
Lindley silt loam. 

Clinton silt loam is the most extensive soil in the county and is the 

most important from the viewpoint of agricultural production. It 
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is the predominant soil in the southern half of the county and in 
the eastern part and is mapped to some extent in nearly every 
township. Many farms are made up entirely of this soil. 

Areas of this soil vary from nearly level to gently rolling and hilly. 
Most of the land is undulating or gently rolling. The level or gently 
undulating areas are less extensive, and the steep areas are least 
extensive. The very steep land is separately indicated on the soil 
map as a steep phase. For the most part, the soil occurs on the 
elevated plateaulike areas and extends down the upper slopes to 
areas of rough stony land which form the steep valley walls. Ina 
few places small areas of this soil were mapped on the lower slopes 
below the rough stony land areas. This land is practically stone 
free, but it grades to Lindley silt loam, which contains some stones 
and bowlders. 

Clinton silt loam, in this county, is generally acid in the surface 
soil. Leaching has carried out most of the lime to a depth of 5 or 6 
feet, but below this there is commonly enough lime present to give 
an active reaction with dilute hydrochloric acid. In places there is 
segregation of lime carbonate to form little, rounded nodules and 
tubular bodies. In road cuts where tests were made of the material 
15 or 20 feet below the surface, there was practically everywhere a 
reaction with hydrochloric acid, showing the presence of lime 
carbonate. 

The original timber growth on this soil consisted of hard maple, 
oak, basswood, elm, hickory, and some walnut. Maple trees seem to 
predominate in many places along the Mississippi River bluffs and 
for several miles back from the river, but beyond that the oaks are 
more plentiful, and on the northern areas oaks predominate. A 
considerable number of farm wood lots are on this soil. In Rock 
Elm Township, where this soil predominates, about 4,000 acres are in 
farm wood lots. Many of them are on land which, when cleared, 
will make good farming land. 

lt is estimated that from 75 to 80 per cent of the Clinton silt loam 
is cleared and under cultivation, and the greater part is highly 
improved. The chief crops are hay, oats, wheat, corn, and barley. 
While the survey was in progress some excellent fields of clover were 
seen, even where the soil showed some acidity. The productivity of 
such fields seemed to be high. On many fields where the productiv- 
ity seemed to be low, clover showed a spotted appearence, the acidity 
having a greater effect on the crop. The large acreage of alfalfa on 
this soil is being rapidly extended. Lime is usually used to establish 
a good stand. Flax is grown to some extent. In Maiden Rock 
Township 252 acres were planted to this crop in 1922. In this 
township Clinton silt loam is the predominant soil type. Union 
Township that year raised 94 acres of flax and Gilman Township 63 
acres. ‘These are the three leading flax-growing townships in the 
county. This crop is commonly grown on new land and is sometimes 
seeded with wheat. It seems to be more profitable to grow these two 
crops together than to raise them separately. General farming and 
dairying are the important types of agriculture followed. Sugar beets 
are not grown so extensively on this soil as on some of the other 
soils in the county. 

The raising of grain is still an important industry, though the acre- 
age of wheat is gradually being reduced. Probably less wheat is 
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own on this soil than on some of the other soils in the county. In 

nion Township, where this soil predominates, the average acreage 
to the farm of the chief crops is a8 follows: Corn, 11 acres; oats, 14.1 
acres; barley, 11.3 acres; rye, 2.8 acres; wheat, 0.6 acre; clover and 
timothy, 12.1 acres; plowland used for pasture, 6 acres; and land 
never plowed, used for pasture, 30.2 acres. In addition to these, a 
number of acres of less important crops such as peas, flax, root crops, 
and alfalfa are grown, and some of the land is in wood lots. In this 
township the land used for these purposes amounts to about 26 acres 
to the farm. Potatoes are grown chiefly for home use. 

In the improvement of this soil, careful tests of the soil and crop 
observations should be made to determine the need of lime and com- 
mercial fertilizers. As much of the soil is acid, the use of lime should 
be largely increased. The tests and examinations made by the State 
soils laboratory show that this soil will respond to superphosphate 
(acid phosphate) and to mixed fertilizers rich in phosphorus, as this 
element seems to be present in too small quantities for maximum 
crop production. 

In the cultivation of the steep slopes of this soil, care should be 
taken to prevent erosion. A good supply of organic matter helps 
control washing, and proper cultivation is essential. Steep slopes, 
where timbered, should be left in timber and where cleared should be 
kept in permanent pasture if possible. Crop rotations are an impor- 
tant factor in agriculture, and those best suited to the soi] conditions 
should be selected. 

Clinton silt loam, steep phase—The steep phase of Clinton silt loam 
differs essentially from the typical soil in its topographic position. It 
occurs with rough stony land on steep slopes which form the valley 
walls and heads of small streams of the county. In these areas, the 
silty upper layers are generally thinner than in typical Clinton silt 
loam and where erosion has been active, may be absent. Most of 
this soil is farmed. 

The following table gives the results of mechanical analyses of sam- 
ples of the surface soil, subsurface soil, and subsoil of typical Clinton 


silt loam: 
Mechanical analysis of Clinton silt loam 


Fine | Coarse [Medium| Fine Very 


Number Description gravel | sand | sand | sand (fine sand Silt Clay 

Per cent| Per cent | Per cent | Per cent| Per cent| Per cent, Per cent 

3138116 | Surface soil, 0 to 4 inches... O12 0.2 0.1 1.4 813 59.0 7.4 
3138117 | Subsurface soil, 4 to 14 or 

16 inches.--...-...--.---- 0 2 0 8 29.8 59. 2 9.5 

3138118 | Subsoil, 14 to 36 inches. ._.. 0 .0 .0 8 30. 0 56.1 13.2 

3188119 | Subsoil, 36 to 72 inches.._.- .0 0 .0 4 38.4 52.7 8.8 

0 0 0 4 44,6 50.1 4.7 


3138120 | Subsoil, 72 inches+-..------ 


LINDLHY SILT LOAM 


In cultivated fields the surface soil of Lindley silt loam, to a depth 
of 8 inches, is grayish-brown silt loam. Between depths of 8 and 14 
inches the material is light yellowish-brown silt loam. Between 
depths of 14 and 22 inches is yellowish-brown heavy silt loam or 
silty clay loam, very slightly mottled in places and containing a few 
glacial pebbles. This layer is more compact than that above. Below 
a depth of 22 inches, the material is yellow or yellowish-brown glacial 
till consisting of gravelly or sandy clay. 


SOIL SURVEY OF PIERCE COUNTY, WISCONSIN 1485 


The thickness of the smooth, silty upper layers varies in a number 
of places. Where the soil borders Clinton silt loam, the silt covering 
is in many places about 3 feet thick, and the line between the two 
soils is an arbitrary one. In other places, especially in Gilman Town- 
ship, the glacial till comes almost to the surface and crops out in 
many places in the form of gravel knolls. Stones and bowlders are 
common on this soil, but in only a few places are they sufficiently 
numerous to interfere with cultivation. In such places they have 
been gathered together in piles. 

Lindley silt loam is most extensive in the northern tier of town- 
ships. Probably the largest and most continuous area is in Gilman 
Township, where this is the predominant soil. Lindley silt loam is 
also the most extensive soil in the townships of Martell, River Falls, 
and Clifton. It is present in El Paso, Ellsworth, Trimbelle, and 
Oak Grove Townships, but not in such extensive areas. This is 
the second most extensive soil in the county and is important 
agriculturally. 

The surface of Lindley silt loam varies from level to steeply rolling, 
but the greater part is gently rolling or rolling. Because of the 
surface features and the nature of the subsoil, the natural drainage 
is in most places good. Less well-drained areas, having somewhat 
mottled subsoils, are about the heads of streams where the land is 
nearly level or gently sloping. Where such areas or other depressed 
areas were of sufficient size they were mapped as Conover silt loam. 

Lindley silt loam is derived, for the most part, from glacial till of 
pre-Wisconsin age. The surface soil and subsoil both show an acid 
reaction, and free lime was absent even at a depth of 5 or 6 feet. 

The original timber growth was largely of oak of several varieties, 
of hickory, elm, and some ash and maple. A large part of the mer- 
chantable timber has been cut, but 2 number of wood lots remain, and 
some steep, rocky slopes support good stands of timber. 

The greater part of the Lindley silt loam is cleared and under culti- 
vation. It may be classed as a good agricultural soil, fully equal to 
Clinton silt loam in agricultural value. It is, for the most part, highly 
improved and is well suited to the production of all farm crops common 
to the region. Dairying is the chief type of farming followed. Corn, 
alfalfa, small grain, and sugar beets are successfully grown. The 
acreage of small grain is not so large as it formerly was, but the corn 
and alfalfa acreage is increasing with the development of dairying. 

In the improvement of this soil, liming is important, especially 
where clover and alfalfa are grown. The supply of organic matter 
should be increased, and the use of phosphatic fertilizers has, by test, 
proved to be profitable. 

Lindley silt loam, steep phase—The steep phase of Lindley silt loam 
comprises those areas which lie on the steep slopes of valley walls 
and valley heads. This soil is mostly nonarable and is used for pas- 
ture and timberland. 


LINDLEY FINE SANDY LOAM 


The surface soil of Lindley fine sandy loam, to a depth of 7 inches, 
consists of medium-brown fine sandy loam. Between depths of 7 
and 16 inches the material is lighter-brown fine sandy loam which, 
at a depth of 16 inches, grades to yellowish-brown, coarser material. 
Below a depth of 24 inches isa layer of sandy clay loam which grades, 
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at a depth of about 36 inches, to sandy loam. The subsoil in many 
laces contains some fine gravel and stones. The sandy clay loam 
ayer varies to a considerable degree in thickness. In some places it 

is very thin, and in others it continues to a depth greater than 3 feet. 

Included with Lindley fine sandy loam are a few small areas of 
Lindley loam, in which the surface soil is loam in texture. 

Lindley fine sandy loam is of small total extent but is widely scat- 
tered. It occurs chiefly in the townships of Gilman, Salem, Trimbelle, 
River Falls, Clifton, and Oak Grove. It is associated chiefly with 
Lindley silt loam and to some extent with the Boone soils. The 
largest areas are in the valley of Kinnikinnic River. 

Areas of this soil vary from gently sloping to gently rolling, and the 
natural drainage is good. In some places, where the soil is lighter 
than typical in texture, the drainage is excessive. This soil is more 
likely to suffer from drought than Lindley silt loam. 

Lindley fine sandy loam is derived chiefly from glacial drift, but 
nowhere does it occur very far from sandstone formations from which 
the parent material has been in part derived through glacial action. 
Both the surface soil and subsoil are acid. 

The native vegetation consisted of mixed hardwood and a little 
pine. A few wood lots and scattered clumps of trees remain, but 
most of the merchantable timber has been cut. 

This soil is mostly cleared and cultivated. It is fair or good farm- 
ing land and is fairly well suited to the crops commonly grown in 
this region. Where markets are within reach, it could best be de- 
voted to special truck crops, to which it is well adapted. In growing 
clover or alfalfa, lime should be used, and the supply of organic 
matter should be increased. This soil shows from tests that it will 
respond profitably to the use of superphosphate (acid phosphate). 
In general, the methods of improvement suggested for Lindley silt 
loam apply to this soil. 


CARRINGTON SILT LOAM 


The surface soil of Carrington silt loam, to a depth of 10 inches, is 
smooth silt loam, dark brown in color when dry and black when moist. 
Between depths of 10 and 20 inches the material is brown silt loam, 
which in many places becomes heavier in the lower part of the layer. 
Between depths of 20 and 34 inches is light-brown or yellowish-brown 
heavy silt loam or silty clayloam. Below this layer is heavy-textured 
glacial drift. Carrington silt loam is very uniform in most respects, 
but in places, especially on slopes, the color is lighter brown than 
typical. The surface soil and subsoil are acid in reaction, as the 
underlying drift is noncalcareous. 

Carrington silt loam occurs exclusively in the western part of the 
county, chiefly in the townships of Clifton and Oak Grove. It is 
not extensive, but its high productivity makes it agriculturally 
important. 

Areas of Carrington silt loam range from nearly level to gently 
rolling, and the natural drainage is good. A very few bowlders are 
seen on the surface. All of the land is so situated that modern farm 
machinery can be used. 

Carrington silt loam is locally known as a prairie soil, and part of 
the land was no doubt treeless. In places, however, there was a 
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scattered growth of trees. Much of the native vegetation was rank 
grass, the decay of which, from year to year, is responsible for the 
dark color and high humus content of the soil. 

Carrington silt loam is considered one of the best soils in the county 
and is highly prized for its fertility. It is well adapted to all crops 
common to the region and is all highly improved. 

In the higher improvement of this land, lime should be used, espe- 
cially for clover and alfalfa. The soil responds well to the use of 
phosphatic fertilizers. Dairying is now on the increase, so that larger 
quantities of manure are available than ever before. Sugar beets are 
grown more extensively on this than on any other soil in the county, 
and considerable cabbage is grown. Both these crops do well. 


CARRINGTON FINE SANDY LOAM 


The surface soil of Carrington fine sandy loam, to a depth of 8 inches, 
consists of dark-brown or nearly black fine sandy loam. Between 
depths of 8 and 22 inches the material in most places is light-brown 
fine sand, although in some places the lower part of the subsoil contains 
considerable clay loam or sandy clay loam. This soil is somewhat 
variable, ranging from silt loam or loam to light, fine sandy loam. 

Carrington fine sandy loam is not extensive. It occurs in the 
western part of the county, chiefly in River Falls and Clifton Town- 
ships. It is associated with Carrington silt loam and in places with 
the Boone soils. The surface ranges from nearly level to gently 
rolling, and the natural drainage is good. 

This soil is locally known as prairie land, and doubtless much of 
it was treeless. However, a part of it was forested. It supported a 
good growth of grass, the decay of which accounts in part for the 
high organic-matter content and the dark color of the surface soil. 

Carrington fine sandy loam is derived mostly from glacial drift, 
though some of it, which lies over or is adjacent to sandstone forma- 
tions, may have been derived in part directly from residual material 
from sandstone rock. Both surface soil and subsoil are acid. 

Carrington fine sandy loam is a good farming soil and is well suited 
to all crops common to the region. It can be worked under a wider 
range of moisture conditions than Carrington silt loam but is not 
quite so productive. It is well suited to truck crops, and where 
market conditions are favorable it could well be used for this type of 
agriculture. At present most of it is used for general farming. 

In the improvement of this soil, the suggestions made for Carrington 
silt loam apply. 


THURSTON GRAVELLY LOAM 


In cultivated fields the surface soil of Thurston gravelly loam, to 
an average depth of 7 inches, consists of brown or dark-brown grav- 
elly loam. Between depths of 7 and 20 inches the material is reddish- 
brown gravelly loam. From a depth of 20 inches to more than 36 
inches is fine gravel containing some sand and in places a little clay. 
The soil varies somewhat, chiefly in the depth to the gravel bed, but 
the covering of fine-textured soil is in most places sufficient to cause 
the soil to be classed as agricultural. 

Thurston gravelly loam is of very small total extent. It includes. 
numerous small knolls which are very conspicuous and many of which 
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are stony as well-as gravelly. Thurston gravelly loam occurs prin- 
cipally in the northern part of the county where evidences of glaciation 
are most pronounced. The areas are most numerous in Gilman Town- 
ship, where more than 20 separate areas were mapped. These vary in 
size from a few acres to about 80 acres. Some patches are too small 
to be shown on the map. This soil is closely associated with Lindley 
silt loam and is found in most of the townships where Lindley silt 
loam is mapped. 

The surface of this soil is broken by knolls and hummocks and is 
very irregular. Modern farm machinery, however, could be used. 
Because of the irregular surface and open, gravelly subsoil, the natu- 
ral drainage is good. 

The parent material is noncalcareous gravelly till, thoroughly 
leached of any lime carbonate which it may have contained. The 
surface soil and subsoil are both acid. 

The native timber growth consists chiefly of oak and hickory. The 
best timber has been cut, but a number of wood lots remain. In 
many of the hills gravel pits have been opened, and gravel for road 
material has been taken out. This is of good quality and gives much 
of the land a value greater than its agricultural value. 

Fully half of the Thurston gravelly loam is cleared and utilized 
in some way, mostly for pasture. Some is cultivated, but crops are 
apt to suffer during dry spells. 


DUBUQUE SILT LOAM 


The surface soil of Dubuque silt loam, to a depth of 7 inches, is 
light-brown friable silt loam. Between depths of 7 and 14 inches the 
material is yellowish-brown, heavy silt loam, in places mottled with 
gray. Between depths of 14 and 24 inches is brown clay loam show- 
ing a greenish tint. Below a depth of 24 inches is yellowish-green or 
light brownish-green clay, resting on limestone at a depth of about 90 
inches. Typically, the surface is stone free, but on some areas a few 
glacial bowlders arefound. The surface soil is commonly darker than 
that of Lindley silt loam. Many areas have a brick-red subsoil, and 
not all show the greenish cast which is typical in this county. The 
depth of the silty covering over clay is very variable. 

Dubugue silt loam is small in extent but is distinct in character. 
It is associated chiefly with Lindley silt loam in rather small patches, 
many of them being less than 40 acres in extent. It occurs chiefly 
in the townships of Martell and River Falls. 

Areas of Dubuque silt loam range from level to gently rolling, and 
in some places the soil occurs on flat-topped hills or elevated, bench- 
like situations. The natural drainage is fair, but where the surface is 
level the soil is rather backward in spring on account of deficient 
drainage. Where the surface is gently rolling the surface drainage is 
nearly as good as on Lindley silt loam, but the internal movement of 
water is slower. 

For the most part this soil is residual from limestone with which 
is associated some shale which may have contributed to the formation 
of the clay subsoil. The presence of glacial bowlders seems to indi- 
cate that part of the soil may be derived from glacial drift. The 
surface soil is commonly acid. 

The timber growth on this soil was chiefly of oak, hickory, elm, and 
some maple. Although some wood lots remain, most of the soil which 
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is productive has been cleared and placed under cultivation. Corn 
is probably as well adapted to it as any crop. Yields are about the 
same as on Lindley silt loam, though they are higher in dry years and 
lower in wet years, as this soil is inclined to be cold and backward in 
the spring. Small grains and grasses do well. This may be consid- 
ered a good general-farming soil, though it is somewhat more difficult 
to manage than Lindley silt loam or Clinton silt loam. In the 
improvement of Dubuque silt loam, the suggestions outlined for 
Lindley silt loam and Clinton silt loam apply. 


BOONE SILT LOAM 


In cultivated fields the surface soil of Boone silt loam, to a depth 
of 8 inches, consists of grayish-brown silt loam which closely resembles 
Clinton silt loam in color. Between depths of 8 and 24 inches the 
material is gray silt loam, loam, or fine sandy loam. Below a depth 
ranging from 24 to 36 inches is the underlying rock, which consists of 
sandstone or shaly sandstone. In some places the soil is more than 
3 feet thick; in others bedrock is present within 2 feet of the surface. 
The soil material is largely residual from shaly sandstone. 

This soil occurs almost exclusively in Rock Elm Township, chiefly 
in sections 17, 20, 21, 28, 29, 30, 31, and 33, where its total area is 
several square miles. The surface ranges from rolling to hilly, and the 
natural drainage is good. 

The timber growth consists largely of oak of several varieties, with 
some maple and hickory and a little basswood, and some elm in lower 
places. Some of the timber is merchantable. Probably half of the 
soil is cleared, but it is inferior to Clinton silt loam. Crops do not 
look so well, and farms are not so prosperous as on Clinton silt loam 
or Lindley silt Joam. General farming is practiced, and all crops 
common to the region are grown. Because of the uneven surface, 
the soil is more difficult to cultivate than either Clinton silt loam or 
Lindley silt loam. The suggestions made for the improvement of 
Clinton silt loam apply to this soil. 


BOONE FINE SANDY LOAM 


In cultivated fields the surface soil of Boone fine sandy loam, to 
an average depth of 8 inches, consists of brown fine sandy loam. 
Between depths of 8 and 22 inches is brown fine sandy loam, a little 
lighter in color than the surface soil. Between depths of 22 and 40 
inches is yellowish-brown fine sand or fine sandy loam underlain, at a 
depth of about 36 inches, by yellow fine sand. 

This soil is variable in texture, the surface soil ranging from fine 
sand to heavy loam. It generally occurs in narrow strips between 
rough stony land above and Lindley silt loam below. The soil at 
the upper edges of these strips is generally fine sandy loam or fine sand; 
toward the lower boundary it merges into silt loam. Sandstone frag- 
ments are mixed with the soil in places. 

This soil is of rather small total extent in Pierce County. It occurs 
chiefly in the townships of Clifton, River Falls, Oak Grove, Martell, 
Maiden Rock, Salem, and Trimbelle. It lies at the foot of ridges, 
from 40 to 50 feet high, composed of St. Peters sandstone and capped 
by a thin layer of Galena limestone. The surface is sloping and. 
natural drainage isgood. The soil material has been derived largely 
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from the disintegration of St. Peters sandstone. It is typically 
residual material, but some of it has no doubt been moved by ice or 
water. The material is noncalcareous, and both surface soil and sub- 
soil are acid. 

The native timber was Jargely of mixed hardwoods among which 
oak predominated, but some white pine was present. 

Most of this soil is cleared and under cultivation. It is devoted 
to general farming and gives fair returns. It is well adapted to 
special crops and where markets are favorable should be devoted 
more largely to trucking. Jt warms up early in the spring, is easily 
worked, and. responds quickly to proper fertilization. It needs lime 
and phosphatic fertilizers. 


BOONE FINE SAND 


Boone fine sand consists of a layer of light-brown fine sand or 
loamy fine sand, 6 inches thick, underlain by yellow fine sand 
which continues to a depth of more than 3 feet. The soil varies to 
some extent in color and texture, but on the whole it is very 
uniform. 

This soil occurs only where sandstone forms the surface rock. 
Most of the areas are in the northwestern part of the county. None 
are large, but they are distributed rather widely over the townships 
of River Falls and Clifton, and some are in El Paso, Salem, and 
Spring Lake Townships. 

The surface of many areas is steeply or gently sloping. Limestone 
occurs in places higher up on the slopes and caps some of the hills. 
Many of the upper slopes consist of fine sand, but the lower slopes 
are somewhat loamy in the surface layer. Because of the sloping 
surface and sandy texture of the soil, the natural drainage is excessive 
and the soil suffers from drought. 

Boone fine sand is formed from material consisting largely of disin- 
tegrated sandstone, some of which may have been moved by the 
ice sheet. The material is noncalcareous and both surface soil and 
subsoil are acid, except in places where water from limestone forma- 
tion above brings down lime. The lime has a tendency to neutralize 
the acidity and make possible the more successful growing of alfalfa. 

The native timber was mostly of scrub oak, though there was 
originally some pine. The remaining growth is very scrubby and is 
of little value except as fuel. . 

This is a soil of rather low agricultural value, but most of it is 
cleared and in farms. It is devoted chiefly to general farm crops, 
though it is better adapted to special truck crops. In its improve- 
ment it should be limed and supplied with more organic matter and 


mineral plant foods. 
CONOVER SILT LOAM 


In plowed fields the surface soil of Conover silt loam, to a depth 
of 8 inches, consists of grayish-brown or light grayish-brown silt loam. 
Between depths of 8 and 28 inches is mottled gray and brown heavy 
silt loam which becomes heavier and more mottled with depth. 
Between depths of 28 and 36 inches the material is very mottled, 
reddish-yellow and brown clay loam which in places below a depth 
of 3 feet grades to sandy loam or sandy clay. This soil resembles 
Lindley silt loam in some respects but differs by being strongly 
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mottled. It is very uniform in surface texture and color, the grayish- 
brown color being predominant. 

Conover silt loam is associated with both Lindley silt loam and 
Clinton silt loam. It is most extensive in the township of Ellsworth 
where there are more than a dozen areas, ranging in size from 20 to 
175 acres. Small areas are found in other townships of the county. 

The surface is level or gently sloping, and the soil occurs in small 
depressions or on gently sloping land around stream heads where. 
there may be some seepage. Because of its position and the heaviness. 
of the subsoil, the natural drainage is deficient. The surface soil and 
upper part of the subsoil are acid. 

The timber growth native to this soil is oak, elm, ash, and some 
maple. Most of the trees have been cut, but in a few lots there is 
still some good merchantable timber. By far the greater part of this 
soil is cleared and under cultivation. Where well drained it gives 
fair returns, but drainage over most areas is deficient and the soil is 
cold and backward and is best suited to grass crops and hay. It 
is used with Lindley silt loam and Clinton silt loam for general farm 
crops, but yields of corn and small grains, because of deficient drain-~ 
age, are frequently lower than on these soils. 

Drainage is important in the improvement of this soil. Tile drains 
could be installed with profit in numerous places, but little tiling has 
been done. The soil needs lime and will respond to phosphatic 


fertilizers. 
CLYDE SILT LOAM 


The surface soil of Clyde silt loam, to an average depth of 7 inches, 
consists of black, smooth silt loam having a high organic-matter con- 
tent. Between depths of 7 and 20 inches the material is black silty 
clay loam and between depths of 20 and 40 inches it is dark-gray 
and yellow mottled silty clay loam. This soil varies somewhat as to 
color and depth to the mottled subsoil and also as to the content of 
organic matter. In a few places the surface soil resembles muck. 

Clyde silt loam is of small total extent. It occurs in a number of 
patches ranging in size from a few acres to one-half section. It is 
most extensive in the northern and central parts of the county. Areas 
are level and generally depressed, and the natural drainage is deficient. 
Much of the soil occupies saucer-shaped depressions in the upland or 
occurs along stream channels as low bottom land, part of which is 
subject to overflow. Most of the soil, however, is not subject to 
flooding. 

Typical Clyde silt loam, like Lindley silt loam, is derived from gla- 
cial drift. It occupies low and poorly drained areas, where the large 
amount of organic matter present imparts a dark color to the soil. 
Poor drainage has retarded oxidation, and a mottled condition in the 
subsoil has resulted. The present material is noncalcareous, and both 
surface soil and subsoil are in most places acid. 

The native timber growth consisted chiefly of ash, elm, soft maple, 
and willow. Coarse grasses thrived. Most of the timber has been 
cut, and the greater part of the soil is used as permanent pasture. In 
a few places where drainage conditions are better than the average 
the soil is cultivated. Where it is well drained it is highly productive. 
In southern Wisconsin well-drained Clyde silt loam is the best 
cornland. 
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In the improvement of this soil, drainage is the first and most 
important step to betaken. Drained land of this kind is well suited 
to a wide range of crops. Tile should be used for drainage rather 
than open ditches. In many places one line of tile through the 
center of a depression would be sufficient. 


BERTRAND SILT LOAM 


The surface soil of Bertrand silt loam consists of dark-brown or 
dark grayish-brown silt loam about 3 inches thick. This is underlain 
by grayish-brown or yellowish-brown silt loam which in most places 
extends to a depth of about 15 inches where it grades to yellowish- 
brown silty clay loam. This heavy layer extends to a depth of 3 or 
more feet. In the lower part the material is not quite so heavy and 
contains less clay and more silt. Ata depth of 4 or 5 feet layers of 
sand are present. In a few places the soil was found to rest on sand- 
stone at a depth varying from 3 to 5 feet. This condition does not 
appear to be very common. Where cultivated, the upper layers 
become mixed, resulting in a grayish-brown silt loam surface soil. 

The surface soil is subject to some variation in color. In some 
places it is very dark and resembles Waukesha silt loam. In a few 
small areas the subsoil is mottled and resembles that of Conover silt 
loam. Most of these variations are of small extent. 

In some areas the sandy or gravelly material comes to within about 
2 feet of the surface. The gravelly subsoil occurs mostly in the north- 
central part of the county, where glacial action was most pronounced. 
Where the soil borders the stream courses, the lower part of the mate- 
rial is similar to Genesee silt loam, better-drained phase, and in places 
the heavy layer in the subsoil is lacking. The soil in such places may 
be subjected to overflow. Some of the narrow areas of Bertrand silt 
loam include areas of Genesee silt loam. 

Bertrand silt loam occurs in many of the stream valleys of the 
county. The largest area is in the valley of Mississippi River, north- 
west of Bay City. Numerous areas are along Plum Creek above 
and below Plum City, and others are along Cady Creek, Kau Galle 
River, and some of the other streams of the county. 

Bertrand silt loam occurs mostly on stream terraces. The surface 
is for the most part level or gently sloping toward the stream channel 
along which it occurs. In a few places the land is undulating. In 
general, drainage is good, but where the soil occurs along intermittent 
streams or where it borders Genesee silt loam small areas may be sub- 
ject to flooding. The water never stands long on the surface as the 
stream flow is very fast. 

Bertrand silt loam is derived from water-laid material. The mate- 
rial does not effervesce with acid within 3 feet of the surface and no 
tests were made of the deeper material. It is doubtful if the deep 
subsoil layer contains lime. The surface soil is slightly acid, and the 
soil responds to the use of lime. 

This soil supported a natural growth of maple, oak, elm, basswood, 
and hickory, but most of the timber has been cut. The greater part 
of the soil is under cultivation and forms parts of well-improved 
farms. Very few farms are made up entirely of this soil, as the stream 
valleys are long and narrow and usually only portions of the many 
farms are in the valleys. This is a productive soil and is classed as 
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choice land. It retains moisture well, is easy to cultivate, and works 
gasily into a good seed bed. 

The principal crops grown are corn, hay, and small grain. The 
methods of farming used are similar to those followed on Clinton silt 
loam. Some alfalfa is grown, and the acreage is increasing. Where 
the farm buildings are located in the valley, as they are on many 
farms, the manure is most often used in the valley, and the fer- 
tility of the valley soil seems to be greater than of that on the hills. 

In the improvement of this soil, lime should be used in places, 
especially for alfalfa. Where limestone bluffs border the terrace, 
‘wash from the limestone in places is sufficient to keep the soil in a 
good condition. It has also been found that this soil will respond to 
the use of superphosphate (acid phosphate). 


BERTRAND LOAM 


In cultivated areas the surface soil of Bertrand loam consists of 
grayish-brown or brown loam 14 inches thick. This is underlain by 
brown loam or silt loam which continues to a depth of about 28 
inches where it grades to more yellowish material containing lenses 
of fine sand. This soil is very variable. Lenses of fine sand may be 
found within 18 inches of the surface and in some places gravel is 
present, especially in the north-central part of the county where 
glacial soils are most extensive. In Rush River Valley gravel often 
underlies Bertrand loam. The deep part of the subsoil may be loam 
or sandy loam, or it may be sandy or gravelly material. The surface 
soil ranges from light-textured silt loam to fine sandy loam, and the 
subsoil is also variable. 

This soil is most extensive in the townships of Spring Lake and 
River Falls. Most of the areas comprise less than 160 acres, and but 
few if any farms are composed entirely of this soil. 

Areas of Bertrand loam are level or very gently sloping or undu- 
lating, and natural drainageis good. The soil may suffer to some 
extent during long dry spells, especially where the sand or gravel is 
close to the surface. 

The soil material is of alluvial origin and occurs on benches or 
terraces along stream courses. The surface soil and subsoil are com- 
monly acid and respond to the use of lime. 

The original timber consisted chiefly of hardwoods with a little 
pine. Practically all of the merchantable timber has been cut and 
the land cleared and placed under cultivation. This is a soil which 
works easily and responds to the use of fertilizers and careful treat- 
ment. The crops grown, yields obtained, and the methods followed 
are about the same as on Bertrand silt loam. 

This: soil as a whole is well drained, but during floods some parts 
are subject to overflow. In many places areas border the Genesee 
soils, which are subject to overflow, and the line between these soils 
is not always well defined. Flood water never stands on the land 
for any length of time and seldom interferes with or destroys crops. 


WAUKESHA SILT LOAM 


The surface soil of Waukesha silt loam, to a depth of 12 inches, 
consists of dark-brown or black, smooth, friable, silt loam. Between 
depths of 12 and 26 inches the material is brown silt loam, and be- 
between depths of 26 and 36 inches it is yellowish-brown heavy silt 
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loam or very fine sandy loam underlain by very fine sandy loam at 
a depth of 42 inches. This soil is underlain by sandy material which 
occurs at variable depths. In afew places gravelly material is mixed 
with the sand in the substratum. Some variation in color occurs, 
but the soil is everywhere darker than the Bertrand soils. 

Waukesha silt loam is of very small extent. The largest area in 
the county, in the township of River Falls, occurs on terraces in 
Kinnikinnic River Valley. A few other areas occur as bench land 
along stream. courses in other townships. 

The surface of this soil is level or nearly level, and natural drain- 
age is good. The depth to the sand substratum is in most places 
sufficient to make the soil fairly drought resistant. 

Waukesha silt loam is mostly derived from alluvial material 
deposited as stream terraces or as outwash plains during glacial 
times. The parent material is noncalcareous, and both surface soil 
and subsoil are acid. 

This soil was prairie land, and the chief native vegetation was 
prairie grasses, the decay of which causes the dark color and high 
organic-matter content. Although it is of small total extent, Wau- 
kesha silt loam is one of the most desirable soils in the county. It 
is well adapted to all crops common to the region. Cabbage is a 
special crop which does well, and sugar beets thrive. 

In the improvement of Waukesha silt loam lime should be used, 
especially for clover and alfalfa, and phosphatic fertilizers give good 
results. 


WAUKESHA LOAM 


The surface soil of Waukesha loam, to an average depth of 6 
inches, consists of dark-brown or black medium loam containing 
some coarse grains of sand which in places give the material a coarse 
fee). Between depths of 6 and 18 inches, the material is brown, 
heavy-textured loam. Between depths of 18 inches and 3 feet, the 
soil grades to gravel or sandy material. Some variations occur in 
the texture of the surface soil and in the depth to gravel and sand. 

Waukesha loam is of small extent, and most of it occurs in the 
townships of River Falls, Oak Grove, and Salem. Parts of the cities 
of River Falls and Prescott are on this soil. Areas are level or nearly 
level, and natural drainage is excessive in many places because of the 
coarseness and openness of the subsoil. In origin this soil is alluvial, 
having been deposited by running water as outwash plains or stream 
terraces. The parent material is noncalcareous, and both surface 
soil and subsoil are acid. This was originally prairie land, semi- 
prairie land, or ‘‘oak openings,” and the chief vegetation was prairie 
grasses, the growth and decay of which account for the dark color 
and high organic-matter content of the soil. 

Waukesha loam is a productive soil but is a little droughty at times. 
It is well adapted to all crops common to the region and to truck 
crops. The soil needs lime and will respond to phosphatic fertilizers. 


LA CROSSE FINE SANDY LOAM, DARE-COLORED PHASE 
In cultivated fields the surface soil of La Crosse fine sandy loam, 


dark-colored phase, to a depth of 6 inches, consists of dark-brown fine 
sandy loam which in places is very heavy. Locally, the surface soil 
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consists in part of medium and coarse sand and is sandy loam in 
texture. Between depths of 6 and 16 inches, the material is yellowish- 
brown heavy fine sandy loam or loam. Below a depth of 16 inches 
it is dark yellowish-brown gravelly loam which at a depth of 2 feet 

rades to nearly pure gravel. The soil is variable in texture and also 
in the depth to gravel. 

This soil is of small extent and of minor agricultural importance. 
It occurs principally in Trenton, Diamond Bluff, and Salem Townships, 
but a few small scattered areas are in other parts of thecounty. Areas 
are level or nearly level, and natural drainage is good. On account of 
the gravelly substratum, the soil is somewhat droughty at times. 

The material forming this soil is alluvial, having been deposited 
by streams during glacial times. Both surface soil and subsoil are 
acid in reaction. This soil was said to be practically treeless in the 
early days. The chief growth was prairie grasses, the decay of which 
accounts in part for the dark color of the soil. Most of this soil has 
been brought under cultivation. Because of its small area few, if any, 
farms consist entirely of it. This is a soil especially suited to truck 
crops and intensive farming, and where market facilities are favorable 
it should be devoted to this type of farming. It is also suited to 
most crops common to the region, but because of its gravelly and 
sandy substratum crops are apt to suffer from drought. 

In improving this land lime should be used, and phosphatic fertili- 
zers will probably give good returns. 


SPARTA SAND 


The surface soil of Sparta sand consists of dark grayish-brown sand 
containing considerable coarse sand and some gravel and continuing 
toadepth of 10 inches. Between depths of 10 and 26 inches is grayish- 
brown or light grayish-brown sand, and between depths of 26 and 36 
inches is yellowish-brown sand. Through the whole soil the material 
is loose, open, and incoherent. Some variations, mostly in the color 
of the surface soil and the depth to which the dark color extends, are 
present. In some places the soil is loamy sand. 

Sparta sand occurs most extensively on the high terraces along 
Mississippi River in the townships of Isabelle and Trenton. Smaller 
areas are along other streams within the county. Areas are nearly 
level, and because of the sandy texture of both surface soil and sub- 
soil the natural drainage is excessive, and the soil is droughty. 
Practically all of the terraces where this soil occurs are more than 
50 feet above the river, so that the water table is far below the surface. 

Sparta sand is derived from alluvial material deposited in the form 
of stream terraces or outwash plains. The material is largely quartz 
sand, but small quantities of material from crystalline rocks are 
present. Both surface soil and subsoil are acid. 

Sparta sand was originally partly prairie land and partly forested 
with scattered oak and probably some pine. 

Sparta sand has a comparatively low agricultural value. The 
principal crops are corn, rye, oats, some hay, and a few special crops, 
but yields are low and returns small and discouraging. The soil 
requires lime, organic matter, and mineral plant foods. 
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GENESEE SILT LOAM 


Typical Genesee silt loam is a light-colored first-bottom soil sub- 
ject to annual overflow. It varies in texture from fine sandy loam to 
heavy silt loam. Most of it, however, is heavy. The surface soil is 
silt loam from 8 to 14 inches thick. It is underlain by silt loam which 
may be somewhat heavier, although in many places the silt loam 
extends to a depth of 3 or more feet. The surface soil is commonly 
more uniform in texture than is the subsoil. Jn numerous areas the 
subsoil, at a depth varying from 18 to 24 inches, is black or nearly 
black. The surface is in most places level or gently sloping toward 
the stream. Although the land is subject to overflow, there are num- 
erous areas where flooding occurs only during the heaviest rains and 
where the water does not stand after rains. 

Probably the largest area of Genesee silt loam in Pierce County is 
near the mouth of Rush River. This area is low, and the drainage 
is poorer than typical. Many other long narrow areas are scattered 
over the county along the small streams and intermittent drainage 
ways. This soil forms a small part of many farms. 

The better-drained areas are more uniform in texture, and the soil 
is similar in many respects to Bertrand silt loam, into which it grades 
in many places so that no sharp line can be drawn between the two 
soils. It differs from Bertrand silt loam in that the latter, where 
typically developed, occurs as terraces or second bottoms whereas 
Genesee silt loam is a first-bottom soil. Bertrand silt loam is seldom 
flooded, but Genesee silt loam may be flooded each year. Another 
difference is that the Bertrand soil has a well-defined heavier subsoil 
horizon which is lacking in Genesee silt loam. Genesee silt loam is 
both alluvial and colluvial in origin, as mapped in this county. 

The better-drained areas of Genesee silt loam are good agricultural 
land and are farmed in many places. Although they may be subject 
to overflow, the water does not stand on the ground long at a time, 
and crops can be grown on most of it every year. In some places, 
where the soil occurs along the border of the upland, the surface is 
flooded only at very rare intervals. 

This is one of the most productive soils in the county. The chief 
crops grown are corn, small grain, and hay, all of which do well, 
although the small grain sometimes lodges. ‘The better-drained areas 
are mostly in the broad bottoms where the valleys are from one-fourth 
to one-half mile wide. Numerous areas are along Rush River, as 
well as along many of the other streams of the county. Few farms 
are made up entirely of this soil, as most of it occurs in narrow strips 
along the stream courses. 

The native vegetation on this soil was ash, elm, soft maple, willow, 
and some oak. Most of the timber has been removed, and consider- 
able of the soil is in pasture. 

The poorly drained areas of Genesee silt loam are used more for 
pasture than are the better-drained areas. 


GENESEE SANDY LOAM 


Genesee sandy loam includes the light-textured bottom lands of 
the Genesee series. These areas range in texture from sand to sandy 
loam. Because of the danger of flooding, the soil is used mostly for 
pasture and affords fair or good grazing. Mapped areas of this soil 
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include some small areas of river wash which is worthless for agricul- 
tural use. 

Genesee sandy loam is of small extent. It occurs in Spring Lake 
Township along Eau Galle River and Cady Creek, in Union Town- 
ship along Plum Creek, and in a few areas along Rush River and 
Kinnikinnic River. Some of these patches were too small to map 
and were included with mapped areas of Genesee silt loam. The soil, 
as a whole, is of little agricultural value at present. 


ALLUVIAL SOILS, UNDIFFERENTIATED 


In the soil survey of Pierce County the soils of the first bottoms 
along Mississippi River are grouped together as undifferentiated 
alluvial soils. Because of the extreme variations in color and texture 
and because the material changes from year to year, due to flooding, 
it was considered impractical to undertake the separations usually 
made in mapping soils. However, two general separations were 
recognized: A heavy-textured group, and a light-textured group of 
materials. The heavy material, as most typically developed, has a 
surface soil of brown smooth silt loam 8 inches thick, which is very 
uniform in texture. From a depth of 8 inches to more than 3 feet, 
the material consists of light-brown silt loam with thin layers of fine 
or very fine sand. through it. In some places the entire subsoil is 
fine or very fine sand and in some places the silt loam predominates. 
The material in most places is mottled in the lower depths. 

Some of this land is at the mouth of the Rush River, but the 
largest areas are in the Mississippi River bottoms between the head 
of Lake Pepin at Bay City and Diamond Bluff. In places this bot- 
tom Jand on the Wisconsin side is more than 1 mile wide. 

This land is mostly forested with oak, elm, ash, soft maple, and 
other trees and shrubs which thrive under moist conditions. The 
growth includes considerable merchantable timber. Open places are 
covered by a dense growth of grass. In the spring and after heavy 
rains most of this land is covered with water. In dry seasons the 
grassland would supply good grazing, but at the time the survey was 
made very little of it was used as pasture, as water-filled sloughs and 
abandoned channels make it impossible to get livestock on the land. 
Under present conditions none of this soil is utilized for cultivated 


crops. 

The light-textured soils of the Mississippi River bottoms are, for 
the most part, sandy, consisting of sand, fine sand, and sandy loam. 
In places some heavier material has been included. This is all 
alluvial land and is being added to or moved about by each flood. 
Tf it could be reclaimed, it would be inferior to the heavy-textured soil. 
Where timber is found, it is about the same as on the heavy-textured 
soil. 

The largest areas of this light-textured soil are between Bay Cit, 
and Diamond Bluff and along Lake St. Croix at the deltas of small 
inflowing streams. Such places are mostly barren sand flats and have 
no present agricultural value. 


RIVER WASH 


River wash is a term applied to the most recent stream deposits. 
Most of the material is sandy and gravelly and is being added to or 
modified somewhat by each flood. It is of no agricultural value and 
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is small in area. Some of it occurs in the townships of Trenton and 
Diamond Bluff. It occurs as small, barren stretches of sand or sand 
and gravel and has very little vegetation on it. It is all subject to 
overflow, and the only use being made of it is as road material. 


ROUGH STONY LAND 


Rough stony land comprises the steep, rocky slopes bordering the 
terraces and bottom lands along Mississippi River and most of the 
tributary streams. In places, it includes almost perpendicular rock 
cliffs rising to a height of several hundred feet, and in other places 
the steep rocky slopes are covered by a thin veneer of soil. 
Many rocky areas have no agricultural value. Where there is a 
covering of soil, the land supplies some grazing and supports a growth 
of trees. None of it should be used for cultivated crops and, in fact, 
very little of it could be so utilized. Areas in forest should remain 
forested, and the timber should be cut as it matures. Many of the 
farms of the county include some of this type of land. The rock out- 
crop is, for the most part, limestone, although there are also some 
outcrops of sandstone. The limestone is utilized in numerous places 
for road material, and much of it is of such quality that it can be 
ground and used for agricultural purposes. 


SUGGESTIONS FOR THE IMPROVEMENT OF PIERCE COUNTY SOILS 
SOIL BROSION 


One of the important problems in soil management in Pierce 
County is that of checking erosion. This county is in the region of 
very old glaciation and in its surface features very much resembles the 
unglaciated country of southwestern Wisconsin. The roughest areas 
are immediately bordering the Mississippi River, where the valley 
floors lie from 200 to 500 feet below the ridges which extend between 
them. The valleys and their tributaries radiate like the veins of a 
leaf and the inclosing steep slopes make up a considerable part of the 
area of the county. 

Most of the soil on the sloping land is heavy and is included in the 
steep phase of Clinton silt loam. These slopes, which originally were 
timbered or brush covered, have been largely cleared and cultivated. 
Because of their unprotected condition and exposure to the work of 
surface run-off from higher land, many fields on this type of soil are 
extensively washed and gullied by the storm water and the water 
from melting snow in spring. 

Other soils subject to erosion are the soils of the Boone series, 
which in many places occupy lower slopes in the valleys. The soils 
of the Bertrand series, which occur on narrow benches along the sides 
of the valleys, are also subject to severe gullying. The swift-flowing 
water from the ridges and slopes must cross these benches before 
reaching the streams, and deep ravines and gullies are developed. 

Soil erosion is a farm problem not only because fields are cut by 
gullies which make cultivation difficult but because erosion reduces 
the productivity of the fields by removing the loose, friable surface 
soil and with it nearly.all the organic matter in the soil. The causes 
of removal of soil from the surface without formation of gullies gener- 
ally lie in improper methods of cultivation or poor arrangement of 
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fields. Many fields where this kind of erosion occurs are only gently 
rolling or undulating. The rain water does not collect in larger, 
swift-flowing rills or streams which have power to cut gullies but 
follows the cultivated rows of such crops as corn or potatoes or the 
drill rows in grainfields. 

Contour cultivation and arrangement of the crop rows across the 
slope instead of with or down the slope retard the downward move- 
ment of soil in such fields. Keeping the most exposed places in sod 
as much as possible and the cultivation of the field in alternate strips 
of crop and sod across the slopes are inconvenient but, in many fields, 
necessary methods. 

Crop rotations in which two cultivated crops do not follow in succes- 
sion give the field opportunity to recover from its losses under culti- 
vation. Avoiding a hard, bare condition of the eroded ground after 
harvest prevents surface wash in the fall. A cover or catch crop of 
rye or peas in the corn rows helps protect the soil after harvest. 
Deep plowing and the plowing under of straw, manure, or a second 
crop of clover to increase the supply of organic matter in the soil 
give the surface of the field greater absorbing capacity and resistance 
to erosion. 

Gullying occurs where great volumes of water collect, where steep 
slopes cause the water to flow swiftly, and where the soil has an 
unstable foundation of sandy material which easily undermines when 
the water once cuts through the surface soil. Large gullies one-half 
mile or more in length are sometimes cut during a single season. 

In their beginnings most small gullies are easily controlled, as they 
can be filled with straw or manure and plowed shut. Small, shallow 
drainage ways should be left in permanent sod. On the level terraces 
or where heavy surface soils overlie light sand or sandy gravelly sub- 
soils, small gullies must be immediately attended to. Where the 
subsoil is clay and clay or silt soil material is being brought down by 
the flood water, large gullies may be filled by putting in a dam of 
stumps, brush, and logs. Where the subsoil is sandy, much greater 
care is required, and if dams are built they need to be carefully con- 
structed to prevent the water from cutting around them. Dams of 
concrete, stone, wire mesh, and brush have been successfully used. 
Flume devices also have been used to carry the water over the head 
of the ditch and down into it, preventing its continued growth. 

Planting willows and brush on the sides and bottom of ditches too 
deep to fill often arrests the growth of the ditch. Sorghum, sweet clo- 
ver, or rye make good emergency crops on eroded spots and fields 
which later need to be seeded to grasses and left in permanent sod. 


AGRICULTURAL METHODS 


The tendency throughout Pierce County is toward better methods 
of cultivation, fertilization, and seed. selection, and as a result yields 
are being increased and the more profitable types of agriculture devel- 
oped. Fall and spring plowing are both practiced. One advantage 
of fall plowing is that it greatly reduces the farm work in the spring 
when every day is precious. Where land for spring-sown grains is 
plowed in the fall, the yield is commonly somewhat better than if the 


1 ¥or a complete discussion of the question of erosion, see WHITSON, A.R., and DUNNEWALD, T.J. 
KEEP OUR HILLSIDES FROM WASHING. Agr. Wis. Expt. Sta, No. 272, , 
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land is plowed in the spring. If plowed in the fall and disked in the 
spring, a very good seed bed can easily be prepared on the silt loam 
soils which predominate in the county. Land is commonly plowed 
from 4 to 7 inches deep. Where weeds and quack grass are plentiful, 
some farmers plow both in the spring and fall. 

Considerable manure is hauled out during the winter and spread on 
land which was plowed in the fall. Most of the manure is applied to 
corn ground, most of which is plowed in the spring. Steep land should 
not be plowed in the fall on account of the tendency to wash. Neither 
should steep land be top-dressed with manure during the winter, 
because of the danger of tosing the best part of the manure through 
washing. 

Through the efforts of the county agent, the growing of alfalfa is 
being rapidly extended. Pierce County is now one of the leading 
counties in the State in the production of this crop. The average 
yield of alfalfa.is given as 2.6 tons to the acre. 

Soy beans are used to a greater extent each year with corn for si- 
lage, for an emergency hay crop, and for a seed crop. The Wisconsin 
Tto San, the chief variety planted, seems to be well suited to the soils 
of Pierce County. 


ROTATION OF CROPS 


In discussing crop rotations, farm crops may be divided into three 
classes: (1) Grain crops;. (2) hay crops, such as legumes and timo- 
thy; and (8) cultivated crops, such as corn and potatoes. 

A good rotation should include crops belonging to each of these 
three classes. The value of such practice is apparent in its effect on 
the physical condition of the soil, on weediness, on organic-matter 
supply, on plant diseases, and on nitrogen supply of the soil. Better 
yields are obtained when crops are rotated than when a single-cropping 
system is followed. Also, crop rotation permits the raising of live- 
stock and means diversified farming. 

One of the most common rotations followed in Pierce County 
consists of corn, small grain, and hay. This is sometimes a three-year 
rotation, though it may be lengthened to four, five, or even six years. 
Where the soil is very productive, corn is sometimes grown for two 
years in succession and is followed by a small grain. If the grain is 
apt to lodge, small grain may be grown on the same field for two 
years. The second year there will be less danger of lodging. The 
small grain is followed by hay, and if clover and timothy are both 
grown, as they are on many farms, this makes a six-year rotation. 
The hay crop is sometimes pastured the second year, but where there 
is plenty of steep land in permanent pasture this is not necessary, 
and hay is cut for two years before the land is plowed again for corn. 
Of the small grains, oats is grown most extensively. Wheat ranks 
second in acreage. Barley may be one of the small grains in the 
rotation and usually is on sandy soils. 

A very good rotation, where dairying is an important factor in the 
farm practice, is clover, corn, and spring wheat. Clover is probably 
the most profitable crop of the rotation. Corn is second. Both of 
these crops supply excellent feed and are usually marketed to best 
advantage through the livestock. Alfalfa is an excellent crop to 
grow, but where a good stand can be obtained and maintained it is 
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probably best not to attempt to rotate it with other crops but to 
keep it as long as the stand is profitable. 

Tobacco can well be grown on the same field for two or three 
years. It should be followed by corn for two years and small grain, 
seeded with clover, for one year. If asecond crop of clover is plowed 
under some of the manure can be saved for other parts of the farm. 
Tobacco is grown successfully on Clinton silt loam and Carrington 
silt loam. 

Where it is desired to grow peas for canning, this crop may be intro- 
duced into the rotation very readily. A four-year rotation may 
consist of small grain, clover, a cultivated crop, and then peas. 

The growing of sugar beets is also an important industry, and beets 
may be introduced into the rotation without difficulty. Beets can 
be grown very successfully after tobacco. 

Potato growing, when properly managed, is a profitable industry 
in many parts of the State. Although good crops may be grown on 
heavy soils, the sandy loams are especially well adapted to potato 
production. For best results potatoes are grown in rotation with 
other crops and should always follow a legume of some kind. In the 
rotations which have been given, potatoes can be planted as one of 
the cultivated crops. The three-year rotation given above is excel- 
lent for farms where potatoes are the principal crop, the potatoes 
taking the place of corn. As a rule, cropping to potatoes oftener 
than once in three years is not recommended. 

In the sandy parts of Pierce County, somewhat different rotations 
should be followed. The following is probably the best for most 
sandy farms: Clover, seeded lightly with rye or oats, first year; clover 
for hay, leaving the second crop to be turned under either in the fall 
or spring, second year; corn or potatoes, third year; soy beans, which 
may be used for feed, for hay, and for green manure, fourth year. 


LIMING AND FERTILIZATION 


Liming of the soils of Pierce County is rapidly being recognized 
as an important and profitable farm practice. In the spring of 1924 
1,500 tons of ground limestone were ordered by the farmers of Pierce 
County for application to soils within the county. 

Most of the soils are considered to be in need of lime, but the need 
depends on the crops to be grown as well as on the character of the 
soil itself. Practically all of the dark-colored prairie soils are acid. 
As a rule, the sandy soils also are acid. The light-colored silt loams 
show varying degrees of acidity at the surface and in many places 
the upper part of the subsoil is also in an acid condition. Clinton silt 
loam is calcareous in the deep subsoil, as are some of the other soils 
which are shallow over the bedrock. Even where the soil is shallow 
ever limestone, the surface soil in many places shows the need of 

me. 


The degree of acidity is variable, and each farmer may find a wide 
variation in the need for lime on hisfarm. Ji is essential that every 
farmer should have his various fields tested before making an expend- 
iture for lime. The county agent can do this, or samples may be 
sent to the department of soils of the University of Wisconsin, where 
free tests will be made. Failure of clover and alfalfa are often an 
indication of the need of lime. About 3 tons of ground limestone to 
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the acre is the usual application on those soils on which alfalfa is to 
be grown and 2 tons where clover is seeded. The amount to be used, 
however, varies with the degree of acidity, the character of the soil, 
and the crop to be grown. Such crops as alfalfa, sweet clover, peas, 
cabbage, onions, and lettuce have a high lime requirement; clover, 
garden beans, barley, hemp, turnips, and radishes have a medium 
requirement; and vetch, white clover, oats, rye, bluegrass, potatoes, 
sorghum, and other crops have a low requirement for lime. As a 
rule the heavy acid soils need more lime than sandy soils showing the 
same degree of acidity. 

Ground limestone is doubtless the most economical form in which 
lime can be extensively utilized in Pierce County. Lime should be 
applied to plowed land and thoroughly worked in by harrowing pre- 
vious to planting the crop which is to be benefited. Either fall, 
winter, or spring applications may be made. 

After making a first application of 2 or 3 tons to the acre, it is not 
likely that another application will be needed for from four to six 
years. The need should again be determined by soil-acidity tests, as 
well as by the story which the crops themselves tell. 

Tt should be remembered that most acid soils are also deficient in 
available phosphorus. Frequently the application of phosphorus 
alone to an acid soil will result in larger increases than the use of 
lime alone, and for this reason it is important that both deficiencies 
should be corrected to obtain the best results. 

Although increasing amounts of ground limestone are annually 
being shipped into the county, large amounts of limestone within the 
county could be utilized to advantage. This is especially true where 
the haul from the station is long or the roads are steep. 

The use of commercial fertilizers is rapidly increasing in Pierce 
County, particularly in those parts of the county where grain farming 
predominated in the early days. In 1923, 16 per cent superphos- 
phate (acid phosphate), used at the rate of 100 pounds to the acre on 
oats, on a farm near Prescott, increased the yield from 32 to 44 bush- 
els to the acre. This fertilizer was broadcast just previous to seeding 
the crop. It was noted that the clover seeding here was greatly 
helped. Increases of as much as three-fourths of a ton of clover hay 
have been noted on fields which were fertilized with superphosphate 
(acid phosphate) at the time of seeding to small grain the previous 
year. 

Legumes, such as clover, alfalfa, and soy beans, must be depended 
on to maintain the nitrogen supply of the soil. Clover and other 
legumes fed on the farm will increase the nitrogen content of the 
manure and thus the soil will be enriched both from the actual addi- 
tion of nitrogen by the clover crop and from the manure resulting 
from the feeding of these legumes. The use of phosphorus and lime 
will increase the yield of clover and indirectly increase the supply of 
nitrogen. The fields where it has been difficult to haul barnyard 
manure and where the crops have been very poor sometimes repay 
the use of fertilizers containing some nitrogen and potash as well as 
phosphorus. Most farmers use manure as a top-dressing for clover 
or apply it just previous to preparing the land for corn. 

The use of nitrogenous fertilizers, such as ammonium sulphate or 
nitrate of soda, for fruit trees is now a common practice. In Door 
County, cherry orchards are regularly fertilized with either the 
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straight nitrate of soda, with sulphate of ammonia, or with combina- 
tions of these nitrogenous fertilizers together with a small quantity of 
potash and phosphoric acid. Ammonium sulphate or nitrate of soda 
may be used at the rate of 5 to 7 pounds for each mature tree, applied 
in the early spring around the tree within the root-feeding radius. 
Bush fruit, head lettuce, and celery are frequently fertilized with 
these nitrogenous fertilizers, small quantities being used as a side 
dressing on head lettuce and celery in order to produce a more 
succulent, tender growth. For bush fruits, such as raspberries, 
blackberries, and currants, such combinations as 9~7-3? fertilizer or 
a mixture of 75 pounds of a 4-8-6 grade with 25 pounds of ammonium 
sulphate, giving a resulting mixture of about a 9-6-4 grade, are used 
with very good returns on such crops. 


SUMMARY 


Pierce County is in the west-central part of Wisconsin and comprises 
an area of about 586 square miles or approximately 375,040 acres. 
Physiographically it may be regarded as an elevated plain which has 
been dissected by stream action, producing numerous steep-sided 
valleys between which are broad-topped, gently rolling ridges. The 
roughest part of the county borders Mississippi River. This district 
is distinctly dissected, whereas the northern and northeastern parts 
have a constructional topography produced by glaciation. The gen- 
eral elevation of the uplands of Pierce County is about 1,100 feet. 

The county lies within the drainage basin of Mississippi River, and 
most of the drainage water finds its way directly into this stream. 

White men visited this region as early as 1680, but the first per- 
manent settlement was not made until about 1849 when Prescott 
was established. Pierce County was set off from St. Croix County 
in 1853. 

The county is traversed by two railway systems, the Chicago, 
Burlington & Quincy and the Chicago & North Western. Highways 
lead into all parts of the county, and many miles of improved roads 
have been constructed. There is very little traffic on the river at 

resent. 
: Ellsworth, the county seat of Pierce County, is 43.9 miles from 
t. Paul. 

The mean annual rainfall at River Falls is 30.82 inches and at Red 
Wing is 29.70 inches. This is, as a rule, well distributed throughout 
the frost-free season. 

Pierce County is a region of diversified farming. During the past 
20 or 30 years there has been a change from a system in which grain 
farming predominated to one in which dairying and mixed farming 
both occupy prominent places. Dairying is gradually coming to 
have a more important place. 

Practically all general farm crops common to Wisconsin are grown 
in Pierce County,.and agriculture is highly developed. The acreage. 
of alfalfa is rapidly being extended. 

Most farms are well equipped and buildings are for the most part 
kept in good repair. 


? Percentages, respectively, of nitrogen, rhosphoric acid, and potash. 
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The well-drained upland soils of Pierce County are mostly light 
colored, although there are areas of dark-colored soil in the north- 
western part of the county. 

The soil-forming material in Pierce County includes residual ma- 
terial from limestone, sandstone, and shale, glacial drift, loess, and 
alluvial material, much of which is of recent deposition. The soils 
of the county have been classed in 13 soil series and 19 soil types. 

Two light-colored upland soils, Clinton silt loam and Lindley silt 
loam, together with their steep phases comprise 64 per cent of the total 
area of thecounty. Both are good agricultural soils. The only dark- 
colored, well-drained soil of importance in the county is Carrington 
silt loam, also an excellent farming soil. 

Among the problems which farmers of Pierce County have to face 
in managing their soils is erosion, as there is much steep land subject 
to washing. Considerable areas are in need of lime. The use of 
commercial fertilizers is increasing and by their use larger and more 
profitable yields are being obtained. 


O 


[Pustic REsoLuTiIon—No. 9] 


JOINT RESOLUTION Amending public resolution. numbered eight, Fifty-sixth Congress, second 
session, approved February twenty-third, nineteen hundred and one, “providing for the printing 
annually of the report on field operations of the Division of Soils, Department of Agriculture ”” 


Resolved by the Senate-and House of Representatives of the United States of 
America in Congress assembled, That public resolution numbered eight, Fifty- 
sixth Congress, second session, approved February twenty-third, nineteen. hun- 
dred and one, be amended by striking out all after the resolving clause and 
inserting in lieu thereof the following: 

That there shall be printed ten thousand five hundred copies of the report on 
field operations of the Division of Soils, Department of Agriculture, of which 
one thousand five hundred copies shall be for the use of the Senate, three 
thousand copies for the use of the House of Representatives, and six thousand 
copies for the use of the Department of Agriculture: Provided, That in addition 
to the number of copies above provided for there shall be printed, as soon as 
the manuscript can be prepared, with the necessary maps and illustrations to 
accompany it, a report on each area surveyed, in the form of advance sheets, 
bound in paper covers, of which five hundred copies shall be for the use of each 
Senator from the State, two thousand copies for the use of each Representative 
for the Congressional district or districts in which the survey is made, and one 
thousand copies for the use of the Department of Agriculture. 

Approved, March 14, 1904. 


{On July 1, 1901, the Division of Soils was reorganized as the Bureau of Soils end on July 1, 1927, the 
Burean of Soils became a unit of the Bureau of Chemistry and Soils.] 
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Nondiscrimination Statement 


In accordance with Federal civil rights law and U.S. 
Department of Agriculture (USDA) civil rights regulations and 
policies, the USDA, its Agencies, offices, and employees, and 
institutions participating in or administering USDA programs 
are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender 
expression), sexual orientation, disability, age, marital status, 
family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil 
rights activity, in any program or activity conducted or funded 
by USDA (not all bases apply to all programs). Remedies and 
complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of 
communication for program information (e.g., Braille, large 
print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA’s TARGET Center at (202) 
720-2600 (voice and TTY) or contact USDA through the 


Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than 
English. 

To file a program discrimination complaint, complete the 
USDA Program Discrimination Complaint Form, AD-3027, found 
online at http://www.ascr.usda.gov/complaint_filing cust.html 
and at any USDA office or write a letter addressed to USDA and 
provide in the letter all of the information requested in the form. 
To request a copy of the complaint form, call (866) 632-9992. 
Submit your completed form or letter to USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 


(2) fax: (202) 690-7442; or 
(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 
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